Reactor irradiation effects on the superconducting transition temperature (Tc) have been studied by the in-pile measurements of electrical resistance and inductance of the YBa2Cu3Ox before and after as well as during neutron irradiation . The reactoi rradiations were performed for the periods of one and two weeks at 25 and/or 360K using the low temperature irradiation lo facility at KUR. The resistance and the inductance have been measured continuously during the cooling down and the warming up of the loop before and after the irradiation . It was found that the irradiation at the ambient (360K) temperature enhanc broadening of the transition in the superconductivity in Y-Ba-Cu oxides , compared with the irradiation at the low temperatur 25K), up to the fluence of 1015-1016 fast neutron/cm2.
Introduction
Since Bednorz and Muller1) reported the oxide compounds with high superconducting transition temperature (Tc), extensive works have been done on high Tc oxides. Now, the oxygen poor layer structure with oxygen vacancy is considered to be related to the superconductivity of the oxide compounds.
2) The study of neutron irradiation effects on these oxides are essential in order to know the relation between the superconducting transition and the oxygen vacancies , and are also important to understand the sensitivity of the oxides against radiation, if we expect the oxides as high Tc superconductors for high field magnet of future fusion reactors. These superconducting magnet materials will be exposed to fast neutron irradiation at low temperature, i.e . in supercon ducting condition.
For the above reason, we tried in situ measure ments of resistance and inductance for supercon ducting YBa2Cu3Ox during reactor irradiation in order to obtain the informations of the damage process. Further, the superconducting character istic of these oxides before and after the irradia tion at 25K and 360K were compared by in-pile measurements using the low temperature irradia tion loop (LTL) of Kyoto University Research Reactor (KUR in three irradiation patterns (P-1 , P-2 and P-3), i.e. P-1: 25K irradiation for 77 hours , P-2: 25 and 360K irradiations for 77 and 76 hours , respectively. P-3: 360K irradiation for 76 hours as seen Table 1 . 3. Results and discussion All the irradiation conditions are shown in Table 1 . Figure 1 shows the changes of electrical resistance of Y-1 during the continuous measure ment for the low temperature irradiation (P-1) . The temperature of the specimen before the irradiation was 20K and then it became to 25K when KUR power reached at 5MW . The super conducting transition of the specimen occurs at 91K before the irradiation and the superconduct . 2) . In oxides, it is well known that vacancies at oxygen lattice sites are produced through collision sequence by irradiation with fast neutrons (E>0.1MeV).5)-7)
The induced point defects are normally detected as F+ and F centers (oxygen vacancy traps one or two electrons, respectively) by optical absorp tion and ESR methods. In Y-Ba-Cu oxides, it can be also expected that this type of oxygen vacancies might be produced at lattice sites through displacement collisions by fast neutron irradiation. However, the production of oxygen vacancies through the irradiation process does not give any detectable effect on either the transition temperature or the resistance value as seen in Figs. 1 and 2 . While, as seen in Fig. 4 , the broadening of transition temperature width appeared after the 360K irradiation in contrast with the case of the 25K irradiation. These observations indicate that the irradiation tempera ture of the specimen is an important factor on the damage process in this oxide by the reactor radiation probably because the radiation-induced point defects can migrate and aggregate in this structure at 360K. Figure  5 shows the tempera ture dependence of the resistance in Y-3 before ( Fig.  5  a) ) and after ( Fig.  5  b) ) the 360K i.e., the broadening of the transitions occurs after the irradiation.
It can be interpreted that radiation induced point defect, such as oxygen vacancy is "frozen" at the low temperature as a pinning point defect and gives little effect on the superconductivity, but the production of oxygen vacancies and their migration and the aggregation of each vacancies during the 360K irradiation affect strongly on the superconducting local phase in this oxide.
